SUMMARY.-The activity of RNA polymerase has been determined in the nuclear fraction of normal mouse ovaries, 60-day-old preneoplastic intrasplenic ovarian grafts, and ovarian tumours developed after 7 months of ovary grafting into the spleen. In preneoplastic grafts, RNA polymerase activity corresponds to that of normal ovaries, while in ovarian tumours, the enzyme value was 2-3 times higher. Oestradiol injected for 10 days, acting as depressant of the host pituitary gonadotrophic potency, decreased the enzyme level in the grafts, whereas no change was observed in similarly treated tumours. These facts indicate that hormonal mechanisms regulating the genetic nuclear expression are operating onlyinthe 2 -month-old preneoplastic ovarian cell, while autonomy from these regulating mechanisms is achieved by 7-month-old tumour cells.
were effected as previously described (Bruzzone, 1968) . Some of the grafted animals were killed 60 days after the operation, while others were kept alive until the ovarian grafts were 7 months old, in order to allow the development of primary ovarian tumours. Oestradiol in saline suspension was injected subcutaneously at doses of 10 Itg., for 10 days before the animals were killed. The animals were kiHed by cervical dislocation and only the well-developed 60-day-old grafts were recovered by dissecting out the spleen parenchyma. Tumours measuring at least 5 mm. were recovered out from the spleen parenchyma in the same way as above. Ovaries from 5-to 6-month-old virgin mice were used as normal tissue. For microscopic studies, 60-day-old grafts and primary tumours with the surrounding spleen from the oestradiol and non-oestradiol treated groups, were fixed in 10 per cent buffered formalin solution. Paraffin sections at 5 It were stained with haematoxylin and eosin. RNA polymerase assay Not less than 400 mg. of the starting material was collected, for each enzymic determination, in an ice-cold medium containing 0-im KCI, 0.004m MgC12, and 0-04m Tris-HCI buffer pH [7] [8] (Gorski, 1964 (Bray, 1960) . Potassium The microscopic structure of the 60-day-old grafts was essentially as that previously reported in a different mice substrain (Bruzzone, 1968) . In evident contrast to the great number of blood-filled and cystic follicles, corpora lutea were rarely seen. It must be pointed out that Fekete (1953) observed the presence of corpora lutea in every ovary of the normal C57 virgin mice that she studied. The relative absence of corpora lutea in the ovarian grafts, must be due to the extensive process of follicular regression, as reported by Guthrie's minute observatio'ns (1957) . A prominent fact observed in ovarian grafts is the hyperplastic developm .ent of interstitial cells (Guthrie, 1957) . Interstitial tissue in virgin adult mice ovaries seems to be composed of compact cells with round-shaped nucleus and fibroblast-like cells, as seen in Fig. 1 . On the contrary, interstitial cells in ovarian grafts resemble large lutein-like cells, with homogeneous granular cytoplasm, while the nucleus contains well defined chromatin and prominent nucleoli (Fig. 2) .
Graft weight in oestradiol treated animals was reduced to the same extent as that observed before (Bruzzone and Brancatelli, 1962a) . A noticeable reduction in the size and number of blood-filled and cystic follicles was observed. However, relative absence in the number of corpora lutea persisted as observed in the nonoestradiol treated animals. A prominent change was evident in interstitial cells after oestradiol treatment. The cytoplasm evidenced a certain degree of vacuolization with the presence of a vesicular nucleus, while connective tissue was proliferating around the interstitial cells (Fig. 3) . These findings suggest that regressive changes were induced in the interstitial cells as a result of oestradiol action on the pituitary gonadotrophic potency of the host (Miyake, 1961) .
Some mitotic activity was evidenced in the granulosa layers of the well preserved follicles of the grafts (Fig. 4) . Mitotic figures of granulosa cells were also detected in oestradiol treated grafts, as seen in Fig. 5 . This fact seems to be in evident contrast to the regressive changes of interstitial cells described above (Fig. 3 (Table II) . As shown in Table IL enzymic activity of the 60-day-old grafts was slightly lower than that displayed by normal ovaries. In the grafts recovered from oestradiol-treated mice, the RNA polymerase level decreased to less than half that of non-treated mice (Table II) . The fact that a large number of specimens was used in each enzymic assay conveys a special significance to the observed differences.
Average RNA polymerase activity in primary ovarian tumours, reached more than twice the level detected in normal ovaries, and three times that of the grafts (Table 11 ). Oestradiol treatment did not affect the high enzyme level of tumours (Table 11 ).
The addition of ribonuclease caused marked inhibition in triphosphate nucleoside incorporation in all examined tissues (Table II) . This phenomenon, which was of the same magnitude in all experiments, indicates that most of the formed product was sensitive to the nuclease, and that the activities which were being measured in the various tissues were of similar nature. Although endogenous ribonuclease cannot be ruled out as causing the differences observed in the radioactive incorporation, when grafts and tumours are compared, it seems unlikely that it may cause the differences because the same percentage of the formed product was sensitive to the exogenous ribonuclease (Table 11) .
DISCUSSION
The intrasplenic ovarian graft appears to be a good model for studying biochemical changes to be detected during the period when normal cells undergo a transformation into neoplastic cells. During this preneoplastic stage, whilst there is a hyperplastic growth of interstitial cells, a gradual depletion of follicular structures is also noticed, and these two changes take place in the whole gland (Guthrie, 1957) . Thus when the biochemist uses these grafts, he is dealing with a pool of tissues which are in the same developmental stage, besides being composed of structures related only to the primitive gland. The dependence of the grafted ovary on the host pituitary gonadotrophic hormone (Li and Gardner, 1949; Miller and Pfeiffer, 1950; Gardner, 1953; Ely, 1959) allows the research worker to study hormonal influences on the enzymic pattem of the graft. However, a grafted ovary shows certain drawbacks which limits its use when biochemical work is to be effected. The small amount of tissue provided by each graft, as well as its reduction in size after oestradiol treatment, constitute the most significant disadvantages (Table 11 ). The time consuming and tedious work in order to recover the ovarian tissue from the spleen is another unfavourable situation.
It is something already proved that RNA polymerase levels can be modified in a number of tissues after hormone treatment. In the rat prostate, an increased enzymic activity has been reported after inoculation of testosterone (Hancock et al., 1962) . The same effect has been detected in the uterus of the rat following an oestradiol injection (Gorski, 1964 (Tsukada and Lieberman, 1965) . However, as shown in Table 11 , the nucleotide radioactive incorporation in the 60-day-old graft was of the same magnitude as that of normal ovaries, in spite of the fact that the graft weighed five times the weight of a normal gland. Thus, it might be tentatively assumed that the transcription of the genetic nuclear material in the preneoplastic ovarian cell, might somehow be restrained. In this connection, it is important to note that Gelboin (1968) reported diminished RNA polymerase activity in the preneoplastic liver of rats that were being fed with careinogenetic azo-dyes. A similar phenomenon has been reported by Sunderman and Esfahani (1968) after the carcinogen nickel carbonyl was injected to rats.
The high enzymic activity in primary ovarian tumours (Table 11) , indicates the presence of a different condition for the transcription of the genetic nuclear material. It might be thought that the genetic nuclear complex is fully exposed for transcription in the neoplastic cell (Bresnick and Mosse', 1969 Taking into account the fact that regressive alterations of the interstitial cells were observed in oestradiol treated grafts (Fig. 3) , it seems reasonable to admit that the decreased activity of the RNA polymerase observed in such grafts may correspond to that of the interstitial cells. This assumption would seem to be supported by the fact that when follicle stimulating hormone was given to grafted mice which had been treated with oestradiol, the active phosphorylase levels were restored. This increase in active enzyme was coincident with the disappearance of vesicular nuclei and vacuolized cytoplasm in the interstitial cells of the graft (Bruzzone, unpublished) .
The decreased activity of RNA polymerase in the 60-day-old graft after oestradiol treatment (Table II ), indicates that regulatory mechanisms for RNA synthesis are operative in these preneoplastic tissues, ix. the genetic expression is under hormonal control in the preneoplastic ovarian cell. On the other hand, since enzyme activity was not altered in steroid treated ovarian tumours (Table  II) , it must be admitted that the genetic expression is no longer under the pituitary gonadotrophic hormone control in tumour cells.
A decreased oxygen consumption and diminished activity of 5 enzymes of the electron transport system has been reported in the preneoplastic ovarian grafts (Bruzzone, 1968) . Oestradiol treatment did not improve either the decreased oxygen uptake or the low cytochrome oxidase level of the grafts (Bruzzone, unpublished 
